It Takes a Village: Investigating the Critical Role Clinical Faculty Play in Mathematics Teacher Education
The purpose of this study is to examine the influence of clinical faculty in the developing dispositions of preservice teachers towards reform-based mathematics teaching and learning. Specifically, we studied the relationship between the dispositions of two groups: (a) preservice elementary teachers involved in field-based practica, and (b) clinical faculty, who support these preservice students' practica experiences. The preservice teachers and clinical faculty involved in the study were all associated with the elementary education program at Brigham Young University.
The current reform movement in mathematics education encourages significant paradigmatic change. Indeed, as Wood and Turner-Vorbeck (2001) write, -change in the practice of teaching mathematics will require more than simply minor adjustments in current ways of teaching‖ (p. 185). Such changes involve learning to teach -mathematics in ways that honor and are rooted in concerns for the integrity of mathematics as a discipline and that attend to and make serious use of students' thinking‖ (Ball, 2001, p. 11) . McNeal (2001) has -repeatedly observed that beginning teachers who seem determined to focus on children's mathematics find this difficult to do under the pressures of practical concerns such as proficiency tests, expectations of parents, colleagues, administrators, evaluations, and scheduling‖ (p. 209).
If it takes a village to raise a child (Cowen-Fletcher, 1994) , preparing a mathematics teacher may require a similar supporting cast, especially in the current era of reform. The mathematical preparation of preservice elementary teachers is generally supported by university content and methods faculty and by various types of clinical faculty who often serve as -boundary spanners‖ (Sandholtz & Finan, 1998, p. 24) between the theories of university course work and the practice of the elementary classroom. Indeed, it is not uncommon for clinical faculty to be selected from the ranks of inservice teachers. We argue both university and clinical faculty are legitimate mathematics teacher educators. We further argue that in order for this supporting cast to be termed a -village,‖ there must be a synchrony of purpose and philosophy among them, a -conceptual interweaving‖ (Author et al., 2011) between the theory espoused by university faculty and the practice espoused by clinical faculty. Darling-Hammond (2000) writes, -Recent evidence also indicates that reforms of teacher education creating more tightly integrated programs with extended clinical preparation interwoven with coursework on learning and teaching produce teachers who are . . . more effective‖ (pp.
166-177). She further argues (2001), [Such programs promote] -the application of
theoretical principles to problems in specific contexts while appropriately complicating efforts to draw generalizations about practice‖ (p. 171).
Writing about the need for changes in teacher education, Feiman-Nemser (2001) indicates teacher education programs frequently fail to adequately address the -influence of . . . on-the-job experience‖ (p. 1014) upon the novice's developing dispositions. Guyton and McIntrye (1990) add that field experiences are often -. . . developed out of convenience or tradition‖ (p. 517), and Darling-Hammond (2009) writes, -Often, the clinical side of teacher education has been fairly haphazard, depending on the idiosyncrasies of loosely selected placements with little guidance about what happens in them and little connection to university work‖ (p. 11). Zeichner (2010) agrees, -. . . one of the central problems that has plagued college-and university-based preservice teacher education for many years (is the) disconnect between the campus and school-based components of programs‖ (p. 89). If clinical faculty are indeed -boundary spanners,‖ (Sandholtz & Finan, 1998, p. 24) then they could play a critical connecting role.
The connecting role clinical faculty can play is not necessarily a new idea. Conant (1963) elaborated on clinical faculty preparation by suggesting that they be educated to understand the implications of -expert judgment‖ in -concrete teaching situations‖ (p. 140). Cornbleth & Ellsworth (1994) suggest that Conant's -clinical professor‖ was to be a conduit for specialists' advice "expert judgment." The value of teachers' craft or experiential knowledge is acknowledged implicitly if at all. The assumption is that knowledge generated by "scientific" research and interpreted by experts Unsurprisingly, Vacc & Bright (1999) found the ability of preservice teachers to incorporate reform-based beliefs and pedagogy depended on the level of coherence between the philosophies associated with preservice methods instruction and clinical experience. They concluded,
The framework underlying the content presented in mathematics methods courses needs to be consistent with the framework of the mathematics education program that preservice teachers observe and implement during field experiences. If the two frameworks are in conflict, the theories and concepts presented during the mathematics methods course may not seem plausible and may be rejected (p. 91). Hollingsworth (1989) found that preservice teachers who make the greatest professional growth were those placed with one type of clinical faculty, cooperating teachers, who encouraged them to apply what they learned in methods courses.
Like Vacc & Bright (1999) , we have observed the influence one type of clinical faculty, cooperating teachers, can have upon preservice teacher candidates during an elementary mathematics methods course practicum, particularly when there is a high degree of synchrony between the philosophies that underlie the methods course and the pedagogy of the cooperating teacher (Author et al., 2011) . Because of the potential they possess to be -boundary spanners‖ (Sandholtz, J.H. and Finan, E.C., 1998, p. 24) , we argue that other types of clinical faculty can also play a crucial role in bridging the theory-practice gap. Indeed, if preservice teachers are educated by a village of reformminded teacher educators, those preservice teachers would tend to be disposed towards a favorable view of the current mathematics education reforms and apt to engage in reform-based practice.
Context and Research Questions
Three types of clinical faculty roles have evolved in Brigham Young University's elementary teacher preparation program (Bullough, Draper, Smith, & Birrell, 2004) . The first is the traditional cooperating, or -Mentor Teacher,‖ in whose classroom student teachers and/or pre-student teachers engage in field experience. The second are Partnership Facilitators (PF) who -supervise and mentor interns who, in lieu of student teaching, teach in a school full time for half-pay and full benefits. Two interns each filling a single teacher position allows for the release of a master teacher, the PF, to serve as an on-site teacher educator‖ (p. 506) who also assist student teachers and pre-student Preservice teachers at BYU experience a methods semester just prior to student teaching or interning in which they take course work in both general and disciplinespecific teaching methods, including mathematics. For four weeks toward the end of this semester, course work is suspended while the preservice teachers spend all day in a public school classroom assisting the inservice teacher, teaching small and large groups, and completing various methods course assignments. MTs, PFs, and CFAs provide the primary support for this practicum experience, with limited or minimal support being provided by the methods instructors. The preservice teachers return to campus for two more weeks of course work and a final exam after the practicum.
We examined the dispositions preservice teachers develop as they attempt to connect the theory they learn in mathematics methods courses and the practice they observe and implement in their methods-related field practica (Sumara and Luce-Kapler, 1996) and the role of clinical faculty in this process. Specifically, we make inferences about disposition development in the context of addressing the following questions.
1.
How and to what extent did the dispositions of the preservice teachers towards reform-based mathematics teaching and learning change during the methods-related field practicum? 
Methods

Design
We employed a survey research design (McMillan & Schumacher, 2001 ) because of our intention to gather data about the variables of concern to our study, the dispositions of our subjects relative to mathematical reform, via a survey. This same design allowed us to group respondents by their responses to survey items and thus investigate relationships among the data.
Subjects
The subjects for this study were preservice teachers enrolled in one of five sections of either an elementary or early childhood education mathematics methods course and an accompanying public school practicum course, in the setting described previously. The lead researcher served as instructor for three of those sections. There were 99 preservice teachers enrolled in these courses who were potential subjects. All were invited, but not coerced, to participate in data collection, and all 99 agreed.
Instruments
To assess perspectives of the large number of preservice teachers involved in the methods course and associated practicum, we developed a selected-response survey consisting of six sections and administered it after the practicum concluded. The items in the first five sections included six bi-directional response categories, and the items in the final section included five uni-directional response categories. A copy of the survey appears in the appendix. The first section consisted of a 20-item survey developed by Ross, McDougall, Hogaboam-Gray, and LeSage (2003) , designed to assess respondents dispositions towards nine characteristics, or dimensions, of reform-based teaching.
Results obtained from this survey have been shown to correlate highly with observations of actual classroom practice, and the dimensions appear in Table 1 . Preservice teachers were asked to respond to these items reflecting their dispositions at the end of the practicum.
The next section consisted of the same set of items, and the preservice teachers were asked to respond to them retrospectively, as if they were responding to them prior to the practicum. Cantrell (2003) demonstrated the validity of retrospective pre-measures in assessing the dispositions of preservice students. Retrospective measures address the problem of response-shift bias (Aiken & West, 1990; Cronbach & Furby, 1970) , and as a result, tend to produce gain scores with greater validity and greater statistical power (Bray, Maxwell, & Howard, 1984; Howard et al., 1979) .
In the third, fourth, and fifth sections, the survey assessed preservice teachers' perceptions of their clinical faculties' dispositions-MTs, PFs, and CFAs-regarding the same nine dimensions about which they themselves were surveyed. Because of concerns about overall survey length, we created one item for each dimension rather than using the items from the Ross et al. survey. Three procedures were used to establish both the reliability and validity of the responses and interpretations obtained from these items.
These items were examined by Ross and found to represent the intent of the survey's dimensions (personal communication, April 24, 2007) . In a previous study (Author et al., 2010) , we invited 10 former preservice teachers to read and interpret the survey items aloud in order to assess the degree to which the items were being interpreted according to our intentions, an issue of validity. Items were adjusted according the feedback this procedure provided. We also found in that study a high degree of clustering among the responses to these nine items by using item-to-adjusted total correlation (Item-Total Correlation, SPSS, 2008), obtaining a Cronbach's alpha of .952.
The final section consisted of six items relating to preservice-mentor teacher rapport that we have also used and validated elsewhere using the same procedures as described above (Author et al., 2011) . We deliberately did not address interpersonal variables involving the other clinical faculty because of concerns about survey length.
We assumed that if interpersonal relationships between preservice teachers and mentor teachers affected changes in the dispositions of those preservice teachers, it would be safe to generalize similar relationships between preservice teachers and other clinical faculty would also affect PST dispositional changes. Table 2 summarizes the contents of the survey by section.
Because one of us was also the methods instructor of a substantial portion of the preservice teachers, the potential for response bias was dealt with in two ways. First, the surveys were completed at the end of the semester when most of the preservice teachers' grades had been determined. Second, we demonstrated that there was a high degree of correlation among items within the same section as described previously (McMillan & Schumacher, 2001 ).
Analysis
All statistical analyses were performed using SPSS (2008) . Responses to the items within each section were averaged to obtain overall measures of the perceptions associated with those sections for each subject. Additional descriptive statistics were also computed for these variables. A t-test was performed to test for the presence of a significant difference between subjects' dispositions about reform mathematics before and after the practicum. A ratio was computed between the pre-post difference and the pooled standard deviation of the pre and post response distributions in order to determine effect size. (Ellis, 2010) .
Subject responses related to each of the other sections, their perceptions of the clinical faculty and of the level of support provided specifically by the MTs, were used to divide subjects into two groups using the median response as the separator between the two groups. Then the overall post-practicum variable means, survey section 1, for the two groups were compared using analysis of covariance procedures with the means on the overall pre-practicum variable as a co-variant. For example, the median for responses about the PST's perception of the dispositions of their mentor teachers was 4.27. PST's were placed in two groups according to whether their responses were above or below that median then their overall response means on the post-practicum variable were compared.
Thus for this analysis these varied groupings according to potential factors constituted independent variables and were used in analyses of covariance with the post-practicum overall variable as the dependent variable and the pre-practicum overall variable as the covariant.
These groupings were used to make second-tier groups to test the -village‖ hypothesis, as mentioned previously. Preservice teachers whose responses regarding the three clinical faculty and the level of mentor teacher rapport placed them in the -above median‖ groups in each separate analysis were placed in a group and their overall postpracticum means were compared to all other teachers' post-practicum means using similar analysis of covariance procedures.
Inasmuch as we were interested in the preservice teachers' perceptions of clinical faculty dispositions, it is possible that the preservice teachers' own dispositions toward reform mathematics education may have colored their perceptions of clinical faculty. To investigate this potential issue, Pearson r correlations were computed between the overall variables obtained from their responses to the pre-and post-practicum survey items and the items measuring their perceptions of the clinical faculty.
Results
As shown in Table 3 , there was a wide range in the subjects' responses on the pre- As explained previously, subject responses related to their perceptions of the MTs, CFAs, PFs, and of the level of support provided specifically by the MTs were used to divide subjects into two groups for each of five separate analyses of covariance using the post-practicum measure as the dependent variable and the pre-measure as a covariate.
This division was accomplished by determining the median response of the perceptions related to one set of perceptions-MT, CFA, etc.-then placing those subjects whose responses were above the median in one group and subjects whose responses were below the median in the second group, resulting in two roughly equal-sized groups for each analysis. Descriptive statistics for PSTs' perceptions of clinical faculty appear in Table 4 , and the analysis of covariance results appear in Table 5 . Table 4 As shown in Table 5 , responses of subjects in the above-median group on the post-measure were significantly greater than those whose perceptions were below the median when the groupings were based upon perceptions of MTs, PFs, and upon the degree of MT support and when the pre-measure was taken into account. The difference between groups approached significance when the grouping was based upon perceptions of CFAs.
To test the -village‖ hypothesis, as mentioned previously, preservice teachers whose responses regarding the three clinical faculty and the level of mentor teacher rapport placed them in the -above median‖ groups in each separate analysis were placed in a group and their overall post-practicum means were compared to all other teachers' post-practicum means using analysis of covariance procedures. Results displayed in Table 6 show a significant difference favoring the group whose perceptions of clinical faculty were all above the respective medians.
We were concerned with the possibility that the preservice teachers' own Table 7 clearly displays an absence of such correlations between either pre-or post-measured dispositions and those perceptions.
Discussion and Conclusions
Near the end of the methods course, but prior to the practicum, there was a wide range in the dispositions of the preservice teachers towards reform mathematics. Overall, the analysis suggests that the PSTs' responses hovered in the zone of ambiguity on the survey scale, the middle portion. At best, we might be able to say there was a mild disposition favoring a reform perspective among them.
There was a dramatic change in PSTs' dispositions as revealed by the post measure that was both statistically significant and substantive. This represents a meaningful change in PST disposition towards a reform mathematics perspective.
Something happened during the practicum to affect this change, and the following paragraphs provide evidence for the role of clinical faculty in influencing the change.
The logic underlying our investigation of the relationship between the dispositions towards reform-based mathematics teaching and learning of preservice teachers involved in field-based practica and the dispositions of the clinical faculty who supervised them stems from the wide variability of the dispositions of the latter. This wide variability in dispositions, at least as perceived by the preservice teachers, allowed us to create groups of preservice teachers distinguished by the dispositions of the clinical faculty with whom they worked. Those preservice teachers who worked with clinical faculty that were perceived to be more reform minded, experienced a greater change in dispositions favorable to mathematical reform than those whose supportive clinical faculty were less favorable. This result harmonizes with those obtained by Vacc & Bright (1999) The collective influence of clinical faculty who all possess a reform perspective and who develop supportive relationships with the preservice teachers they supervise creates a -village,‖ a supporting cast who speak with one voice about the nature of mathematics teaching and learning. On the contrary, preservice students face a significant challenge as they develop their own sense of personal identity as teachers while attempting to connect the theory they learn in mathematics methods courses and the practice they observe and implement in their field practica. Because this challenge often includes reconciling incongruous theories and practices, they are faced with reconciling disparate images of themselves as teachers. (Sumara and Luce-Kapler, 1996) .
Developing teacher identity involves utilizing particular discourses that characterize the teacher role as novices try on different teacher costumes (Gee, 1999 (Gee, , 2001 ). Discourses act as -identity kits,‖ complete with the -appropriate costume and instructions on how to act, talk, and often write, so as to take on a particular role that others will recognize‖ (Gee, 2001, p. 526) . Therefore, Hall (2000, p. xi) uses the word -situational‖ and Bullough (1991, p. 47) uses -chameleon‖ in describing the changing identities of novices.
When mathematics teacher educators answer the challenge of mathematics teaching reform by focusing their preservice teacher preparation efforts on school classrooms, they are faced with a daunting obstacle-helping preservice teachers negotiate the conflict between the separate identities that can result from disconnected university and school experiences (Sumara & Luce-Kapler, 1996) . Thus Feiman-Nemser (2001) described teacher identity development as a -complex, on-going process‖ in which novices -must consolidate a professional identity‖ as they -struggle to reconcile competing images of their role‖ (p. 1029).
A disparity between the methods espoused in school classrooms by clinical faculty and those espoused in university courses often limits the influence of university teacher educators (Eisenhart, Borko, Underhill, Brown, Jones, & Agard, 1993; Tabachnick, Popkewitz, & Zeichner, 1979 -1980 . On the other hand, if a coherent image of mathematics teaching and learning is portrayed by university instructors and clinical faculty, the -shape-shifters‖ or -chameleons‖ do not have to radically adjust to vastly differing professional expectations.
Thus, the fragile preservice teacher identities favoring a reform perspective developed during university coursework can be enhanced and solidified, rather than replaced, during field experiences.
Liping Ma (1999) Alone or in groups and with access to technology, they work productively and reflectively, with the skilled guidance of their teachers. Orally and in writing, students communicate their ideas and results effectively. They value mathematics and engage actively in learning it (p. 3). Section 1. To what extent do you agree that these statements characterize the approach you will take in teaching mathematics in your own classroom?
1.1 I will use math problems that can be solved in many different ways.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.2 I will regularly have my students work through real-life math problems that are of interest to them. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.3 When two students solve the same math problem correctly using two different strategies I will have them share the steps they went through with each other. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.4 I will tend to integrate multiple strands of mathematics (number, geometry, measurement, etc.) within a single unit.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.5 I will often learn from my students during math time because my students come up with ingenious ways of solving problems that I have never thought of. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.6 It is not very productive for students to work together during math time.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.7 Every child in my room should feel that mathematics is something he/she can do. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.8 I will integrate math assessment into most math activities. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.9 In my class, students learn math best when they can work together to discover mathematical ideas.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.10 I will encourage students to use manipulatives to explain their mathematical ideas to other students. strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.11 When students are working on math problems, I will put more emphasis on getting the correct answer than on the process followed.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.12 Creating rubrics for math is a worthwhile assessment strategy.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.13 In my class it will be just as important for students to learn data management and probability as it is to learn multiplication facts.
strongly disagree disagree disagree somewhat agree somewhat agree strongly agree 1.14 I won't necessarily answer students' math questions but rather let them puzzle things out for themselves. Comments about your responses to any of the above items (optional):
